Objective: The aim of the article is to examine trends in tobacco consumption among the Czech school-age population. Methods: For the analysis, data from the Czech Health Behaviour in School-aged Children project, conducted between 1994 and 2014 were used. Trends in tobacco smoking were determined separately for boys and girls, applying the binary logistic regression with survey period as an independent variable for the smoking status.
INTRODUCTION
Despite many reports on the negative health consequences of smoking, tobacco consumption is still the leading cause of preventable death in developed countries (1, 2) . It has been estimated that the life expectancy for smokers is about 10 years shorter than for non-smokers (3) . In a similar vein, it has been recognized that smoking increases the risk of a variety of diseases causing the major proportion of total deaths, including several sites of cancer, vascular diseases and chronic pulmonary diseases (4) . In the Czech Republic, tobacco smoking is currently related to approximately 16% of total adult mortality (23.5% in men and 10% in women) (5) . The negative effects on health are proportional to the smoking exposure in terms of both number of years and frequency of tobacco consumption during the lifespan. Given the high burden of smoking-related harms and its direct effects on population morbidity and mortality, it is of major concern of public health in many developed countries all over the world.
Adolescence is a critical period for the future smoking habits in adulthood. Most of adult daily smokers tried their first cigarette before the age of 18 (6) . However, once the habit changes to addiction, smoking is extremely difficult to break. It has been shown that less than half of all smokers successfully quit before the age of 60 (7) .
Despite of all the negative health consequences, adolescents still may see positive aspects in smoking. The most prevalent functions of smoking are: controlling negative moods and depression (relaxation, concentration, stress reduction, boredom elimination); social group affiliation (smoking as a tool for joining a desired friendship group, for establishing contact with other gender); weight control (especially among girls); identification with a certain image of adulthood and self-reliance (8) . More recent research reveals complexity of social roles that smoking plays in the life of adolescents (9, 10) .
The research on prevalence of smoking among adolescent population provides important data for both the complex national monitoring of health-related behaviours and addressing the specific needs for national health policy. The information on recent trends can subsequently serve as an empirical evidence on changing behaviour of the growing-up part of the population, as a response to policy changes and preventative measures introduced in the past. The aim of this study is, therefore, the examination of trends in tobacco consumption in the Czech teenage population, covering relatively long period of 20 years. The paper refers to some other similar studies published in the past (11, 12) .
MATERIAL AND METHODS
For the study, data from the series of nationally representative surveys on adolescents' health conditions were used; drawn from S43 the Czech part of the international project of Health Behaviour in School-aged Children (HBSC). HBSC is a major cross-sectional study that deals with monitoring of young people's health, life satisfaction and its determinants. In the Czech Republic, HBSC has been conducted at four-year intervals since 1994. The project is based on a unified methodology, where all countries follow the same research protocol in terms of sampling, questionnaire and survey administration. A detailed description of the aims, methods and design of the study is available elsewhere (13) . For this paper, data from the last 6 survey waves, conducted in the Czech Republic from 1994 to 2014, were used.
Regarding the analysis, data on the current status of adolescents' smoking were applied. The data were collected by self-administered questionnaire completed in the classroom in a standardized way. Among the other HBSC questions on adolescent tobacco consumption, data on the current smoking status were the only ones that were fully comparable to the other waves of the survey.
The question used in the analysis was as follows: "How often do you smoke tobacco at present?" The possible answers were: 'every day'; 'at least once a week, but not every day'; 'less than once a week'; 'I do not smoke'. Respondents 11, 13 and 15 years old were asked this question. Those who answered 'I do not smoke' were then coded as non-smokers; other responses were coded as current adolescent smokers.
The analysis was carried out in two steps. In the first step, agespecific prevalence estimates of adolescent current smoking with corresponding 95% confidence intervals (95% CI) were computed for the three age groups (11-, 13-and 15-year olds) and plotted to graph. Trends in smoking were assessed both visually and by fitted trend curve. The shape of the curve was determined by consecutive fitting of linear, logarithmic, exponential, and polynomial trends. The shape with the highest fit (R 2 ) was selected -in our case, the quadratic trend.
In the second step of the analysis, trends in adolescent current smoking were tested by binary logistic regression. Based on the previous results, following regression equation was estimated: 4, 8, 12, 16, 20; where π is the prevalence of adolescent current smokers and period is a number of years since the first HBSC survey in 1994. Lastly, the peak of the quadratic trend (vertex) was computed from the estimated regression coefficients.
The analysis was conducted both separately by gender and for total student population. As the prevalence of current smokers was very low among the 11-year olds, trend analyses were tested only among 13-and 15-year old students. Table 1 presents description of the sample used in our study. Number of respondents surveyed in each cross-sectional period is presented separately by their gender and age. The sample size varied from 3,585 students in 1994 to 5,055 in 2014 with a proportional share of 11-, 13-and 15-year olds in each wave (approximately one third of the respondents per age group). The total sample size, compiled from all 6 survey periods, was 26,589 (a total of 13,021 boys and 13,568 girls).
RESULTS
In Table 2 , age-specific prevalence estimates of adolescent current smoking are presented in the 20-year time series since 1994. The proportion of smoking adolescents gradually increases with students' age. For example, in 2002, there was almost 30% of current smokers among 15-year old Czechs, while it was 11% among 13-year olds and only 2% among 11-year olds. Regarding differences between genders, these were apparent only at the beginning of the analysed period, with higher rates of smoking among boys. During the 2000s, gender differences declined and, in recent years, higher prevalence estimates were even observed among girls.
Trends in adolescent smoking are plotted in Fig1abc, separately by age-group and gender. The corresponding 95% CIs of prevalence estimates are also presented. As one may observe, there were significant changes in adolescent smoking since the mid-1990s, particularly among 13-and 15-year olds. While there was a strong increase in the share of smoking teenagers between 1994 and 2002, the trend was rather declining in 2006 and 2010. 
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The most significant decline was, however, observed in the recent period of 2014.
In the last step of the analysis, trends in adolescent tobacco smoking were modelled by binary logistic regression. The analysis was conducted for 13-and 15-year old students, with the results presented in Table 3 .
Regression analyses in Table 3 confirmed previous findings from Fig.1bc . The prevalence of adolescent smoking experienced significant non-linear changes in the Czech Republic since 1994. While the share of current school-age smokers was increasing since the mid-1990s, the trend reached its peak in the mid-2000s and dropped in recent period (negative values of β 2 coefficients for period squared reflect the concave shape of the trend curve). Trends in tobacco smoking were similar in both genders, with approximately 2.5-year later onset of decline among girls (compared vertex estimates between the genders).
DISCUSSION
The results of our analysis prove the significant changes in the prevalence of tobacco smoking among the Czech adolescent population during the last 20 years. While the share of current school-age smokers was continuously increasing since the mid1990s, the trend reached its peak in mid-2000s. In recent years, the prevalence of adolescent smoking has significantly decreased in the Czech Republic.
Our findings are in line with the results from other studies on trends in adolescent health-related behaviours conducted in Europe. Although the adolescent smoking is still of a concern for national health policies, data from the recent HBSC surveys indicate that the prevalence of smoking is declining in other European countries as well (13, 14) .
The decline in smoking prevalence has been evident in Northern and Western European countries since 1998. The trend was, in general, similar in countries of the Southern Europe, with a slight increase in prevalence between 2006 and 2010. However, smoking among adolescents from the post-communist countries of Central Europe was and still is more common compared to their Western European peers. Based on our data from the HBSC study conducted in the Czech Republic, an increasing trend between years 1998 to 2002 was reported, followed by a slight continual increase to 2010. The decrease from 2010 to 2014 was the most impressive up to now.
The results of the ESPAD study are in line with the findings of the HBSC study. The last data collection from 2015 confirmed the overall decline in smoking in most of the countries. On average, about one in five (21%) of European adolescents reported current smoking (during the past 30 days), as compared to 29% in the study carried out in 2011. In a similar vein, more European students reported they had never smoked (54% in 2015; 44% in 2011). Between 2011 and 2015, the Czech students surveyed in ESPAD reported similar rapid decrease in smoking, as that re- 
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ported in the HBSC study. Despite this decrease, the prevalence of smoking among young Czechs is still higher than the European average or the smoking in Scandinavia and in most of the Western European countries. (13, 15, 17, 20) . According to our findings, differences in the smoking prevalence between genders were apparent only at the beginning of the analysed period, with higher rates of smoking among boys. The gender differences declined during the 2000s, and, in recent years, there have been even higher rates of smoking among girls. The phenomenon of decline of gender inequalities in smoking is not unique for the Czech students only. It has been documented by international studies based on data from the HBSC in Europe (14) , as well as in a global perspective on the data from the Global Youth Tobacco Survey (15, 16) .
As regards the decline in both prevalence and gender inequalities in adolescent smoking, the descriptive model of cigarette epidemic proposed by Lopez et al. (21) states there are four main stages of tobacco consumption that can be recognized in developed countries. The stages are characterized by distinctive patterns of both prevalence of smoking and smoking-attributable mortality in the population, differentiated between the genders (the onset of the smoking epidemic among women is delayed to that among men). In its final stages, prevalence of smoking continually declines among both genders, possibly with higher prevalence rates among women (depending on the specific stage). Although the model was proposed for adult population, some parallels with the research aimed at adolescents is apparent. The model is, however, descriptive and do not refer to broader social factors related to the smoking behaviour, other than income, availability of tobacco products and preventative policy measures. Therefore, concerning particularly inequalities between genders, factors of converging gender-specific social roles, perceived norms and expectations in the society should be emphasized as well (22) . Given the method used in our study, we also point to some potential limitations related to the findings presented in the paper. In the analysis, we used self-reported information on adolescent substance use, collected within the large school-based survey. Although self-reports are, in general, considered as a good estimator of the smoking status (23) , factors related to possible underreporting of the actual prevalence among the adolescent population should be still taken into account (24) . In the school-based study, such bias may arise in situations, where a specific group of students is not included in the survey, e.g. due to school dropouts or absenteeism. Similarly, specific recall bias on the actual frequency of substance use and/or perceived normativity on adolescent behaviour may play a certain role, too. Furthermore, the presented study is rather descriptive and cannot provide evidence on causes underlying the recent trends in the prevalence of adolescent healthrelated behaviours. The future research should focus on a more detailed analysis of factors related to the recent decline, as well as to possibly different effects of preventative measures between adolescents coming from the distinctive social environment.
CONCLUSIONS
The findings of our study demonstrated the declining trend of tobacco consumption among the Czech adolescents. The trend is apparent among both boys and girls, and there are rather minor differences in this respect. However, given the higher prevalence of smoking among adolescent girls, as compared to boys in recent periods, there are some implications that should not be neglected.
As suggested by our findings, preventive programmes instituted in the Czech schools should pay more attention to genderspecific perceptions and norms related to smoking behaviour. Moreover, existing regulatory measures on the sale of tobacco products to minors need to be enforced vigorously as, unfortunately, there are some deficiencies (17, 25) .
